Unit 1 — Answers (odd)
Chapter 1.1

1. 6345
3. -317°336
5.125.833

7. 502.583"
9.

11.

13. 79.509°
15. 7°5457
17. 79.509°

19. 62°5457
21. Quadrant IV angle
coterminal 480°, —240°

¥

1
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23. Quadrant Il angle
coterminal 480°, —240°

¥

\ "™

25. Lies on the positive y-axis

coterminal 90°, —630°

¥

~

27. Quadrant lll angle
coterminal 210°, —510°

¥
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Chapter 1.2

1. Quadrant Il angle
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3. Quadrant lll angle
137

coterminal —,
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5. Quadrant IV angle

. brx
coterminal —,
3

1
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7. Quadrant | angle

o 97
coterminal —,
4
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9. Quadrant lll angle
197

coterminal T,
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11. lies on negative x-axis Chapter 1.3 13.

coterminal 7, — 7 1 ~9.42in B =40°"b =2.5tan(50°) ~ 2.979,
v . ~0.
NI 3. ~18.33m ¢ = 2.55ec(50°) = — 22 ~3.889
9l 5. ~19.20in cos(50°)
T - 1.2 15. The side adjacent to
. !ﬁ\: _ i 7. ~37.7Oun|t?  has length
3214 [ A 2 8 4 9. ~249.07 units® D
o] _ 5280c0s(78.123°) ~1086.68
sl 11. ~52.36units’
4l 13. ~30.12mph 17. The side opposite & has

13. Quadrant IV angle 15. ~3.33 mph length 105|n(5°) ~0.872
coterminal 7_”, _97” 17. ~4.32mph 19. The hypotenuse has length
) 19. 24,0007, c=—B 502660, sothe
~ 75,398.22 mm per min sin(37.5%)
Chapter 2.1 side adjacent to @ has length
\Jc? —306% ~398.797
* 1.
21. The side opposite & has length
10sin(157) ~ 2.588
Opposite Hypolenuse
side 23. The hypotenuse has length
15. Quadrant IV angle 14¢sc(38.2°) = 14 ~ 22639
coterminal =, ~Z Adjacent side .' SirT(38.2°) R
6 6 3. The sum of two acute angles is 25. The side opposite & has
A P length 31tan(42°) = 27.912
a right triangle is — radians, or
3r 2 27. X ~188.3159
AN 90" 29. x ~188.5716
—4-3-2 —l\IJ\”?\:"‘l ) 5. 541 441  31.Thelights are about 75 feet
j a sin(A) ZT’COS(A) :T’ apart.
4 tan(A) = E,csc(A) _ Ja1 | 33. The tree is about 41 feet tall.
4 5 35. The tower is about 682 feet
17 ar sec(A) = Ja1 COt(A) = 4 tall. The guy wire hits the ground
3 4 5 about 731 feet away from the
3 base of the tower
19. -2 7.9:60°,b=£,c:£
2 3 3 37.The ladder reaches approx.
21 o7 22.65 feet up the side of the
A 9.
6 B=42c= 6 ~8.074 building.
23. _5_” sin(48°) 39. The height of the building is
4 a=+c?-6% ~5.402 approx. 368.76 feet.
25. 120 41. (Soluti t provided
27. 330" 11. g =56"b=12tan(34°) ~8.004, 41 (Solution not provided.)
29. 300 C=125e0(34°) = — 2 ~14.475

31. 90° cos(34°)



Chapter 2.2

1.
Y
T
- \J E:
3. LY
|
C\rl r
5. ¥
\)1 )
7. Quadrant |

9. Quadrant IV
11. cos(0) =1, sin(0) =0

13. COS(ZJ = l, sin (E] = ﬁ
3 2 3 2

15.
(27[] 1 .(27[) 3
cos| — |=—=, sin| — |=—
3 2 3 2
17. cos(z) =-1, sin(z)=0

19.

cos(5—”j = _Q, sin(S—”j _ V2

23.
(77[) \/E .(772) \/E
cos| — |=—,sIn| — |=——
2 4 2
25.
cos(—lg’—”} =0, sin(—lg’—”j =-1
2
27.
cos(—B—] = —ﬁ, sin(—?’—”j :—ﬁ
4 2 4
29.
Cos(lo_ﬂ)z_l, in(m_ﬂ)z_ﬁ
2 3 2
24

31. cos(d) = >

33. cos(f) = —%

35. cos(#) = —%
37. cos(@) = —%

39.
cos(8) = —/0.8236 ~ —0.9075

Chapter 2.3
1. tan zj:l
4
3. CcsC 5—”J:2
6
5. tan _ﬁj:ﬁ
6 3
T 243
7.C5C| —— |=———
3 3

9. tan(1177)=0
11. csc(37) is undefined

13. tan [%} is undefined

21.

sin(6) =% when 6 =%+ 27k or

0= 5?” + 27k for any integer k.

3 sin(@) =0 when 0 = 7k
" for any integer k.
25.

2

Ne

sin(6) =7 when 9=%+27zk or

6’=%T+ 27k for any integer k.
27.
sin(@) = -1 when 6 = 37”+ 27k

for any integer K.

29.

cos(@) =—1.001 never happens.
31.

sec(d) =2 when 6 = % + 27k or

Hz%z + 27k for any integer K.

33.

cot(0) = ? when 6 = %+ 7k

for any integer k.
s sec(d) =1 when 6 = 27k
" for any integer k.

T
37 cot(¢) =0 when 6 = E+ 7k

for any integer k.

39. sec(d) =0 never happens.
sec(d) = -1 when

41. O =7+ 27k =2k +D)x
for any integer k.



43.

csc(@) =—2 when 6 = %T+ 27k or

6= % + 27k for any integer k.

45,
T
cos(t)=0 whent= E+7zk or

for any integer k.
47. cos(t) = 3 never happens.
49.

cos(t) = % when t = %+ 27k or

= 5? + 27k for any integer k.

cos(t) =1 when t =27k or
for any integer k.
53.

51.

NG

cos(t) = 5 whent= ST”JF 27k or

ez%” + 27k for any integer K.

Ne

T
55 tan(t) = 5 whent= E+ 7k

for any integer k.
57. csc(t) = 0 never happens.
59.

x/§ S5z

tan(t) = 3 whent = ?+ 7k

for any integer K.
61.

23

csc(t) = 3 whent= %Jr 27k or

0=2?” + 27k for any integer k.

63. (Solution not provided.)
Chapter 2.4

Solutions to these exercises are
not provided. To verify each of the
identities in these exercises, start
with the expression on one side of
the identity and apply the
necessary steps to arrive at the

expression on the other side of
the identity. Most importantly,
carefully show each step and
ensure that it is the application of
a trigonometric identity or
mathematical property.

Chapter 2.5

1.

sin(A) = 5\/%, cos(A) =@,
26 26

tan(A) =5, csc(A) =@,

sec(A) = J26, cot(A) ==

3.
sin(C) = —@ , cos(C) = —i

10
tan(C) :%, csc(C) = -J10,
sec(C) = —@, cot(C)=3
5.

: 24 7
sin(P) :—5, cos(P) :_E'
tan(P) = csc(P) =

25 7
sec(P) = = cot(P) = o4
7.
Sin(R) = _9@ 5\1/32—6
tan(R) = —%, csc(R) = —@,
sec(R) = \/1;)—6 , Cot(R) = —g

9. Approximately 2249 miles

11. Using 33.87° South Latitude,
radius is approximately 1705

miles.
13.
rad
r=1.125in.w=90007 —,
min

x =1.125¢0s(90007t)
y =1.125sin(90007t).

Here x and y are measured in
inches and t is measured in

minutes.

15.

r =1.25in.w = 144007 29
mln

x =1.25¢0s(144007t),
y =1.25sin(144007t).

Here x and y are measured in
inches and t is measured in

minutes.
17.
4
sin(@) =— 003(9) e
tan(9) = —% csc(6) _%
sec(d) == —%, cot(d) =——
19.
sin(d) = 24 , cos(d) =
25 25’
24 2
tan(0) = R csc(d) = o
sec(d) == ? cot(0) = l4
21.
sin(d) = —%, cos(0) = —%,
tan(0) = g sc(@) = _%,
sec(d) == —%, cot(@) = %
23.
sin(0) = —? cos(@) = \/—
tan(d) = -2, csc(0) = —?,
1

sec() = 5, cot(f)=—=



7.

y= COS(X—%] has period 27

25.
v ,
sin(0) =—§, cos() =—@, 13 3
tan(@) = é csc(O) = —/6, ]
sec(0) == —@, cot(d) = J5 i
27. | 3 r
5 cosey - 25

sin(d) =—, cos(d) =—, . .
n(®) 5 © 5 9. y=sin(2x— ) has period =

tan(9) = % csc(0) =/5, ? 15.
I y =4sin(-2zx+ x) has period 1

sec(0) == ﬂ cot(d) =2
2 e
29. . - ;
f z r z 2l
sin(0) = - 110 : cos(e)z—@, I
11 11 '
-1T L4 L
tan(@) = J10, csc(f) = ——'i(l)o, 1t 3 1 R
11. T
sec(d) = —/11, cot(d) = @ o =T
10 y = cos(3x — 27) + 4 has period = —
31. (Soluti ided. y .
(Solution not provided.) 1 17. y =—cos(x) has period 27
Chapter 3.1 T ;
o
’ (=] b U3

T 1 1

1. (Solution not provided.) A : 3 ;
3. (Solution not provided.) ) \ /\ /
2 i r

5. y =sin(3x) has period ?”
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13.

. y :gcos££—4x)+l has period z
3 2 2

oA A




27. 9.

e . 27 . V4
19. y =4sin(x) has period 27 Y =5sin(Sx+20) =2 has period 5 y=sm (_X_Zj 2

Chapter 3.2 Period: 27
1. .
Amplitude: 1
LI L 1
) NI Phase Shift; -~
d :-- 4
£ I A | Vertical Shift: -2
i K \ %L 11.
! =T yz—gcos 2x+ L o
, =T 2 3) 2
: -t Period: 7
7+
21. y = cos(2x) has period 7 (=557} (5] =1 Amplitude: >
N 2
Y *0 . y =3sin(x) Phase Shift: -~
Period: 27 6
. Amplitude: 3 Vertical Shift: -
T Phase Shift: 0 2
Vertical Shift: 0 13. S(X) :Zsin(%xJ—3
3.
(3 y =-2c0s(x) 15. C(X) = —2¢0s [2—” x} +3
Period: 27 5
23. y =4cos(zx) has period 2 Amplitude: 2 17, C(x) = 4 cos {E(X—zj}
) | Y Phase Shift: 0 2
Vertical Shift: 0 19. C(x) =2cos(7x)+1
>. 21-25 (Solutions not provided.)
Fl . T
+ -+ 1 t y=-sIn (XJFE] 27. a. period: % , amplitude: 12.5,
" Period: 27 vertical shift: 13.5
) Amplitude: 1 b. h(t) = —lZ.5005(%tj+13.5
(-~4) 0 Phase Shift: -~
55, 3 c. A person is 26 meters off the
. Vertical Shift: 0 ground after 5 minutes.
y =3sin[8(x+4)]+5 has period 7 7.
1 (1 ﬂ]
. » y=—=C0S| = X+—
[_1_1_:,3] [—1-2—%,3‘-] 3 3 2 3
Period: 47
Amplitude: %

Phase Shift: 2?”
Vertical Shift: 0
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Chapter 3.3
1.y=tan [x—%j has period 7

L ¥ :
f

—

3.

y :%tan(—Zx—yz)+1 has period %
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7.
f (x) = tan(x) has period =

asymptotes x = % + Kk,

any integer k

¥
3+

a2+

1+

sl

-1t

ks
El

b [

13.

a1

-3t

9.

f (x) = 2tan(4x—32) has period %

asymptotes x = %(% + k;zj +8,

any integer k

»

/

11.
T .
f(x)= tan(x—zj has period 7

asymptotes x = zk,any integer k

ot

f(x)= tan[x+%] has period 7z

asymptotes X = (k=7

for integers k
15.

f (x) = —=3cot(2x) has period %

kz
asymptotes X = >

for integers k

¢ =

=
J-l,_l, L
L]

T
17. f(x) =tan {Z(X—Eﬂ

19. (Solution not provided.)



f(x)= Zsec(%(xﬂ)j has period 8

asymptotes x =1+ 4k for integers k
11.

. f (x) = 2csc(x) has period 27

Chapter 3.4 f (x) =sec(x) has period 2
1.

asymptotes x = 7k for integers k

T . asymptotes x = Z 1k for integers k
y =sec X_E has period 27 2

9.
u ! vy »
: : a 13.
j I I K f (x) = 4sec(3x) has period 2?”
4 4 >
L ‘ITh zl— = — — asymptotes X :%+%k for integers k
| | T =% T E " T =4
[ JI ¥ ]
¥ I )
-4
3.
y =—lsec(1x+£j has period 47 T 33 T
3 2 3 B
e H y :
1 | NN
A u 15.
N / | 9 .
I s U f(X)ZECSC(ﬂ'X) has period 2
%'_1 3 E Tf %‘ - — ' asymptotes x = k for integers k
\ ! | / ,
III E E II ﬂ [\ |
| i 1 | 4
f | 4
5. -2 -1 1 z!

; AR | r
4 i s o
a1 | e
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f(x)= —sec(x—%j—?; has period 27

asymptotes x = 5%+ 7k for integers k

3 L ¥ L L

=t E =

L)
T

N

19. f(x) =csc(2x)
21. f(x) =2csc(x)
23.

d (—%) =3 km is the distance

to the boat when x = —%

T
e. when X =—, the boat is about

1.73 km away
f. minimum distance is 1.52 km,

when X=0



